HOME VIDEO GAME BURN-IN TESTER

The Burn-In Tester performs functional as well as static tests on
the operation of the home video game.

The functional tests performed check for correct operation of
system read only memory, random access memory, custom functions as
data, shift, flop, expand, OR and XOR.

Static tests performed exercise all the system I/O ports by
reading and writing to them.

Included in the tester are 8 routines to enable the user to
generate constant CPU signals for checking data and control logic
circuitry, monitor activity on system input ports, generate color
display, and enter a program directly into system RAM for
execution.

While the Burn-In Tester is in operation the LED display on the
tester module will blink the number of hours the unit has been
under test (this also indicates the unit is working).

Ex. LED's blink
-0 test is in its first hour
10 test has been running for 10 hours

The hours counter will display up to "99" hours before recycling
back to "-0".
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ERROR DETECTION

If an error {s detected while the Burn-In Test {s running the LED
display will change to the following:

NN - Error Code Number

XX - Information Byte

-HEII

llLPll

HRS - Number of Hours Tester Has Been Running

Possible error codes -- see error code description sheets for further
{nformation as to meaning:
Error Code # 1 Key Pad Error
Screen Interrupt Error
ROM Checksum Error
RAM Error
Shifter Error
Rotator Error (not implemented)
Flopper Error
OR Error
XOR Error
OR Intercept Error
XO0R Intercept Error
Expander Error
Trigger/Joystick Error
Pot Error

ot ol b o )
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The information byte gives informatfon to held {solate the error
condition. Please see the error code description sheets for more

detailed Information.



SPECIAL FUNCTIONS:

1
Key Pad 5
Layout g
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Q/s
CE

While the Burn-In Tester is running the user can access the special

routines by pressing one of the following keys:

Key £1 =
2 -
3-
4 -
5 -
6-
7-
8 -

Memory Read Routine

Memory Write Routine

Input Port Read Routine

Output Port Write Routine
Memory Read & Write Routine
Display A1l Input Devices
Rainbow Color Display

Enter Machine Code From Key Pad

See Key Pad description sheets for details on individual routines.

Function Keys:

Q/s -

CE -
GO -

This key operates differently in the rack tester
than in the bench tester.

Rack Tester—When the tester starts running it will
stay in operation, burning in the unit, until reset
or one of the 8 special function keys are pressed.
1f the "Q/S" key is pressed while the tester is run-
ning, the program will execute 3 more passes and
terminate displaying an "E1" in the LEDS, indicating
the unit is okay.~

Bench Tester—1In this version the program will exe-
cute 4 complete passes and then terminate displaying
an "E1", if the unit is okay. If the "Q/S" key is
pressed the tester program will execute indefinitely,
or until reset or one of the special function keys
are pressed.

Used as "Clear Entry” in special function routines.

Used only in Routine #8 of the special functions,
used to execute user typed machine code.



Byte Layout

8 Bits Per Byte

Bit #'s 7 6 5 4 3 2 1 0

L ] { ] i | y }
Pixel #'s 3 2 1 0

2 Bits Per Pixel

Decimal Hex{- "Binary
Decimal
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Port # (HEX)
8
E
F

10
N
12
13
14
15
16
17
1C
10
1E
1F

INPUT PORTS

Intercept Feedback

Vertical Line Feedback

Horizontal Address Feedback

Player Handle P (Trigger & Joystick)
Player Handle 1 (Trigger & Joystick)
Player Handle 2 (Trigger & Joystick)
Player Handle 3 (Trigger & Joystick)
Keyboard Column P (Right)

Keyboard Column 1

Keyboard Column 2

Keyboard Column 3 (Left)

Player Pot 9

Player Pot 1

Player Pot 2

Player Pot 3



OUTPUT PORTS

- Port # (HEX)
0 Color Register P
Color Register 1
Color Register 2
Color Register 3
Color Register 4
Color Register §
Color Register 6
Color Register 7
Low/High Resolution
Horizontal Color Boundary, Background Color
Vertical Blank Register
Color Block Transfer
Mag{ic Register
Interrupt Feedback Register
Interrupt Enable and Mode

T m O O O P WO 0O N o0 n b W N -

Interrupt Line

-t
o

Master Oscillator

~ld
—

Tone A

]
N

Tone B

-t
w

Tone C

-
H

Vibrato Register

=]
(3,

Tone C Volume, Noise Modulation Control



OUTPUT PORTS (Continued)

16
17
18
19

Tone A, B Volume
Noise Volume Register
Sound Block Transfer

Expand Register



ERROR CODE 1
KEY PAD TEST ROUTINE

FUNCTION:

When the test program {s started the key pad {s {mmed{ately checked
for keys in the on ("1") position. Normally a key is in the "p"
(off) state until pressed.

LED DISPLAY:

Error Code "1"
Info Byte xx = Input port # of stuck switch, this

will localize error to particular
key pad column.

FURTHER TEST:

If position of bad switch {s needed, use the "Display Input Device"
routine. This will display the hex{decimal contents of the key pad
ports (ports 14 thru 17). If any are non-zero the bad key can be

determined from the following chart.
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ERROR CODE 2
SCREEN LINE INTERRUPT ERROR

FUNCTION:

This routine checks the operation of the screen line interrupt.
This function generates an interrupt when the raster scan matches a
software selected 11ne number. This routine enables screen inter-

rupts, waits one second, then checks if any interrupts occurred,

LED DISPLAY:
Error Code "2"

Info Byte Blank - Indication no screen {nterrupts
occurred.

This test is a go/no-go test on the screen interrupt function.

114



ERROR CODE 3
ROM CHECKSUM ERROR

FUNCTION:

This routine adds the contents of each byte per 2K block of system
ROM and tester ROM. The total for each 2048 byte block of ROM
should be “FF" hex. If that value is not obtained, an error {s in-
dicated.

LED DISPLAY:

Error Code "3"

Info Byte xx = High 8 bits of 16 bit starting address
of bad 2K block.

xx = =0 Hex P§PPp System ROM 1 Bad

= 08 P8PPp System ROM 2 Bad
= 19 1999 System ROM 3 Bad
=18 1899 System ROM 4 Bad
= 20 20Pp Tester ROM Bad

This test will determine 1f a ROM has been blasted correctly.

I



ERROR CODE 4
RAM ERROR

7.

FUNCTION: e
This test checks for bad bits in the RAM array of the video game,

A pattern starting with "1" and ending with “80H" {s written {nto
RAM (the complement is also written) and checked that the correct

pattern was stored.

& 7. .
LED DISPLAY:
Error Code "4" G, (c{_
\,
Info Byte xx - Hex value of bad bit. .
- N
xx = 6 bits 1& 2 bad " ©
= 8p bit 7 bad
/ / .
= 1 bit pbad -
(/ — =19 bits 7, 6 & 4 bad ’ (j [
~ )

Bit #

gt Of gl
) 7 6 5 4

10
2¢
40
89

Nugber displayed in LED's 4f bit s
bad.

xxIf a “48" {s displayed bit's 6 &
3 are bad.

N



ERROR CODE 5
SHIFT ERROR

FUNCTION:
This routine checks the shifter function of the data chip shifts
pixels P, 1, 2, and 3 pixel's right.

LED DISPLAY:

Error Code "5"

Info Byte xx - Amount of shift when error occurred.

xx = Blank - Error on P pixel shift
= 1 =« Error on 1 pixel shift
= 2 =« Error on 2 pixel shift
= 3 - Error on 3 pixel shift

)%



ERROR CODE 6
ROTATE ERROR

Since this error code cannot be produced by the tester program

(hardware and software rotate function not implemented) the code

should not display. 1If 1t comes up, your test ROM is probably
STATE, M#uD (T SreLD

growing back to its original pre-progranmedAROM checksum error

anyway. Get a new tester ROM.
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ERROR CODE 7
FLOPPER ERROR

FUNCTION:

This tests the data chip's hardware flop function. A pixel byte
containing "00 00 00 01" will get changed to “01 00 00 00" when
written thru the flopper.

LED DISPLAY:

Error Code "7"

Info Byte xx - Data byte being flopped when error
occurred.

xx = 1 - Error when writing 00 00 00 O1
= 7% - Error when writing 01 11 11 N
= Eb - Error when writing 10 11 11 N
= L§ - Error when writing 11 01 11 11
= P§ - Error when writing 11 10 11 11
= §7 - Error when writing 11 11 01 11
= §E - Error when writing 11 11 10 N1
= §L - Error when writing 11 11 11 O1
= §P - Error when writing 11 11 11 10

% = Blank (Hexidecimal “F")
NOTE DISPLAY:



ERROR CODE 8 OR WRITE ERROR
ERROR CODE 9 XOR WRITE ERROR
ERROR CODE 10 OR INTERCEPT ERROR
ERROR CODE 11 XOR INTERCEPT ERROR

FUNCTION:

These tests perform the logical "OR" and "XOR" functfon on data
being written thru the data and address chips with data already
stored in RAM. The intercept function signals a bit in the inter-
cept input port whenever indicating the pixel in which the {ntercept

occurred.

An intercept {s defined as the writing of a non-zero pixel {n a

pixel location that previously contained a non-zero pixel.

LED DISPLAY:

Error Code “"8" for OR Error

*9" for XOR Error
10" for OR Intercept Error
"11" for XOR Intercept Error

Info Byte xx - 8 bit data pattern being written,

NOTE DISPLAY:

- = A (1010)
£ =B (1011)
H=C (1100)
L=0D (1101)
P=E (1110)

=F (1111)

| le



ERROR CODE 12
EXPANDER ERROR

FUNCTION:

This routine tests the expander function of the data chip. The
expander turns a 8-bit, 4 pixel byte into a 16-bit, 8 pixel word,
each bit of the 8-bit byte expands into a 2-bit pixel. The 2-bit

pattern that is obtained is determined by program software.

LED DISPLAY:

Error Code "12"

Info Byte xx = Data being expanded.

17



ERROR CODE 13 TRIGGER/JOYSTICK ERROR
ERROR CODE 14 POT ERROR

FUNCTION:
These two tests are in the program section that reads all the system
{nput ports. During burn-in when the handles are not connected the
pot ports and the trigger ports are checked for "FF" and “pp"
respectively.
****NOTE: The triggers and joysticks are on the same in-
put ports so 1f an error 1s detected use the

"display device" routine to determine which
part is bad.

LED DISPLAY:

Error Code "13" for Trigger and/or Joystick
*14" for Pots

Info Byte xx = Port number of bad input port.

xx = 10 - Player handle P Trigger or Joystick
11 - Player handle 1 Trigger or Joystick
12 - Player handle 2 Trigger or Joystick
13 - Player handle 3 Trigger or Joystick

xx = 1K (Port 1C) Player P Pot
1L (Port 1D) Player 1 Pot
1P (Port 1E) Player 2 Pot

1 (Port 1F) Player 3 Pot

WOTE DISPLAY:

- = A (1010)
E=B8 (101)
H=C (1100)
L=0D (1101)
P=E 11103
=F (1IN

Kt



KEY #1 ROUTINE
MEMORY READ LOOP

FUNCTION:

This test does an infin{te read from a user specified location. This
is useful to check the;ﬂﬁfﬁ (memory request), RD (memory read), and
the address 1ines of the CPU.

LED DISPLAY: None

EXAMPLE:  Enter 4-digit Hex Addr
420F

This will read from hex location 420F unt{l reset is
pressed.

Entry errors can be corrected by using "CE" or reset.

Reset to restart program,



KEY #2 ROUTINE
MEMORY WRITE LOOP

FUNCTION:

This test performs an {nfinite write to a memory location. Both the

data written and the location is input by the user,

LED DISPLAY:

Displays the data being written.

EXAMPLE:  Enter 2-digit hex data
21
Enter 4-digit hex addr
4ppp

This will write a "P1" to system RAM location “4PpPp" hex.

Entry errors can be corrected by using “CE" or reset.

Reset to restart program.

QA0



KEY #3
INPUT PORT READ LOOP

FUNCTION:

Perform {nfinite read from user specified port.

LED DISPLAY: None

EXAMPLE: Enter 2-digit hex read port
19

This will read input port 19 until reset {s pressed.

Reset to restart program.

Y|



KEY #4
OUTPUT PORT WRITE LOOP

FUNCTION:
This executes an 1nfinite write to an output port. The data written
and the port # are input by the user.

LED DISPLAY:
Displays data byte being written.

EXAMPLE: Enter 2-digit hex data
69

Enter 2-digit write port
19

This will write a 69" hex to output port 10 until reset
{s pressed.

ALY



KEY #5
MEMORY WRITE & READ LOOP

FUNCTION:

This routine is similar to the previous (output port write) except
the data 1s written to a 4-digit (16-bit) hex memory location.

!

Write User
Data to
Selected
Address

/

Read From
Selected
Address

2%



KEY #6
DEVICE DISPLAY ROUTINE

FUNCTION:
This routine displays the current contents of-all the video game

device {nput ports.
Format: Port Number = Current Contents

Ports Displayed:

PE - Light Pen Vertical Line Feedback
PF - Light Pen Horizontal Addr Feedback

10 - Player Handle P Trigger & Joystick
11 - Player Handle 1 Trigger & Joystick
12 - Player Handle 2 Trigger & Joystick
13 - Player Handle 3 Trigger & Joystick

14 - Key Pad Column P
15 = Key Pad Column 1
16 - Key Pad Column 2 -
17 - Key Pad Column 3

1C - Player Pot 9
10 - Player Pot 1
1€ - Player Pot 2
1F - Player Pot 3

**aNOTE: The 1ight pen ports are blank until & 1ight pen interrupt
{s detected.

Low 4-bits of ports 10-13
are Joystick and should read

as follows:
s, &+ 9
4 s
6 2 A

24



KEY PAD #7
RAINBOW DISPLAY

FUNCTION:
This will display all possible color that the system can generate

on the monitor simultaneously.

This color generation checks functions on the data chip.

S5



KEY PAD #8
PROGRAM ENTRY

FUNCTION:
This routine enables direct entry of Z-80 machine code into RAM

and executes it.

‘The user {s prompted to enter a 4-digit hex starting address (4ppp

1s good [1t is also lowest starting address possible] since it is
the first byte of RAM), he is then prompted to enter his code one

byte at a time. If a mistake is made entering the second digit of

the code byte, reset must be hit to start over, If the mistake is

made on the first digit use "CE" to correct.

When code is entered press "Go" to execute.

Al
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CROMEMCO CDO5 288 ASSEMELER verczion 82,15

BALCHECK Ballw Board tester 42380

4FFF
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PR NN
G CNR
LI N
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268106
2012
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(BaFF>
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@at
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@c46
G547
B543
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B551
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6554
BEsS
G556
BES?
Bs5S
@559
B0
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6563
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8571
8672
@E73
8574
8675

*
*
+
*
E S
¥
#*
R 3

PAGE @41

2 :#:i'-:'k:i'-:4::#:«:«:&*:&'-:9-**:&-**:ﬂ#***** AobkokokiobobiotoktoR kb okokoR ok b ok sk kR b b
¥
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H 3 Check Ballw Mother-boards
e
ik 4/23-,80
H :
2 B T B R L e vrm T,
DaPLY EQU GFFH ; Test unit disrlaw rort
2 Dierlay ratterns
s B=40
:9=9
JR=-
s B=E
s C=H
;D=L
JE=F
: F = blank
LIsT OH
QRG FIRSTC
JP ECHE s 5o start testing
; Multirly A by 162 Shift A left 4
H2883  RDD A:A Y
ADD A.A 3 x4
ADD A.H ; xe
HDD H.H ;s x18
RET
H
T2883 DE galeiitie ;7 Kew mashs
DE BgevEi 111k
DE GBoe1111E
DE @gai1eIlllE
;3 Exrander Tezt ratterns
TzoaZ DE 6,55H, BAAH, BFFH
3 Interrurt vectors
T26148 pu RZ728 s Dierlaw all inpul devices
T2812 D R2777 3 Rainbow Interrurt Rouline
AzZBle ; Horwal Interrurt Roulire

T2614 DU

»
;s Norwal Interrurt routine

e Wy Wwe N

Yo S Be Npe

Kewrad Lawout

Port 17 16 15 14

Bite § 2 3 4
1 5 &6 7 8
2 9 R B C
3 D E F @
4 G5 % X X
SCE x »x Go
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BALGHECK Bally Board tester 4..2%-38¢

2616
2017
2018
2616
201k
281D
2a1F
2020

[ s VY]

[N S N ]

DO N SO

[y

JRxOR < Ul
O N en

MmO

285D
26eF
2078
2072
2674

2676

F3

as
DE1S
AY
2829
DEls
A?
26346
DB17
A7
206aF
DB14
RY
283¢
FE&l
CRZ72¢
FEGZ
CRERZY
FE&1
CRDIZS
FEaz
CRAFZE
FE18
231¢

IBIC

FEG1
CH112¢
FEGZ
CR432Z7
131e

FE@l
CRERZS
FE&2

CHY32¢6

DY
79
EceF
4F
D3

D3
14
7H
FE3C
2648
1669
CB43
2611
79
FES4
2664
SEB1
1883

@676
8&77
esre
ecT

B30
eca1
G552
@eDT
BE34
@535
BEIS
Be37
@623
G523
#6530
BE31
BE32
BEST

6vEs
Gras
@rar
Grag
Gvas
6v1a
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@riz
@vi3
@714
B8r1s
@v1e
g’y
gris
T &
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6721

7z
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6725
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@r2s
L FRIT
A
o

v 02

RZ2B816

H
2 R2640

.
L4

DI
EX
IN
AKRD
JR
IN
AND
JR
IN
AND
JR
IH
AKD
JF
CF
JP
CF
JP
CP
JF
CF
JP
CF
JR
JR

CP
JF
CF
JF
JK

cp
JP
cP
JF

Exy
LD
AHD
LD

ExH

Ex¥
IKC
LD
CcP
JR
LD
BIT
JR
LD
cP
JR
LD
JK

AF . AF -
A, (KEV1)
A
HZ,R284¢&
A, CKEY2)
A
HZ,A2e52
A. CKEY3)
A

HZ, 2836
A, (KEY@)
A

2, R2052

(9 Y
-

I

[

[43Y

[

-J

X
[ X]
-J
m
XI

|
e
I
M

S~

P = PN P = NR
-
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R
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o
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[xy(]
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X
X
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N
~
Ja
C

C.H

D

A.D
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HZ. H26R3
D.&

é.E

N2, 2626
A.C

84H
NZ2,A267¢8
A.BELH
R2331

L 1)

L1}

L1}
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L1}
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Uzing only A red.

-

Sor?

4 or 8
Outrut Port Write routire

Erter machine code from kews
Memors Read routine

Memcry Read & Write routine
@G-S

Hore of the above

InFut Port Read routine

Rainbow Color Disrlaw

Memors UWrite routine
Disrlay all inFut devicez
&5 key

Remove bit 7

1766 sec courier

Jr if no overflow to seconds
Reset 1768 sec courter

JE if odd second

Jr if test not done
"E1" on dierlay
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2873 78
20v3 A7
287 2885
267C 3ERG
267E . 1861
2636 AF
2031° D3FF
2833° 1C
20234 7B
2635 FE3C
2837 zuzo
2623 1EGa
2838 24
2830 7C
28230 FEZC
282F 2818
2831 20686
2693 2C
2e34 7D
2895 Chazzé
2633 FERG
2838 2064
283C 78
263D Cees
283F 47
20A8 B4
28Rl 73
2892 FE92
28R4 20E3
28H5  HAF
28A7 47
26R2  €F
20R3 D3
28A58 @2
28RE  FE
28RC  C9
26RD  F3
Z2BRE D3
28AF AF
26Bg 47
2681 BEZ1
2883 o7
2684 SF
2085 67
20B8 ©F
2687 D9
28B3 3EfR

28B8  D3FF

28BC  3tE66
Z8BE  D36S
286 ZECS
2B8Cz2 DIaeR

6734
8r3s
V3B
6r3v
733
v3P

o740
6v41
G742
@743
@744
G745
gvde
@r4v
6743
@43
avag
vra
@voe
évs3
vo4

@ras.

uvse
@rsy
@vse
@vo9
@vou
@vel
@vee
aved
g67e4
676
ares
gvev?
@ves
areg
@vve
@77
v
arva
a7
Byvs
Bv7e
gvyy
7re
e

’
LI

@7ae
751

@vse

@v83
67a4d
8ves
Bvee
@v3v

Ve

8vg9

2.15
6v33 Az287e LD A.B
AND A v
JR NZ, 2051
LD H.BREH
JK RZG31
A2836  XOR A
A2681 QuT (DSPLY) . A
INC E
LD AE
CF &4
JE N2 . H26A3
LD E.@
INC H
LD fA.H
CP (SAL]
JR NZ,AZE873
LD H.@
IHC L
LD AH.L
CALL H2863
CF @AEH
JE WZ , AZ8REG
LD R.E
RDD A&
LD B.A
R2GHE INC B
LD H.E
CF a2
JE HZ ., RZBHR3
woR A
LD E.A
LD L,A
R2ZE@A3 i
Ex AF.AF -
El
FET
3 Start of Frodranm
BCHK DI
Exx
A0R A
LD B.A
LD C.,381H
LD D.A
LD E.RA
LD H.A
LD L.H
ExE
LD H. BARH
ouT {D5PLYY . A
LD R.6
ouT (COHCM> . A
LD R, 168 SHL 1
ouT (UEREL).H
: 1. Ensure kewrad 1sn’t sluck

L 1)

e

e S Ne e v Ny (11

L1}

L 1]

e

»

PRAGE 6663

"-@" on disFlay

"@3" on disklaw
Increment 1| second counter
Je if no seconde ocverflow

Rezet ceconds
Increment minutes

Je if no minulezs overflow
Rezet minutes

Increnent hows

Mul A b9 1€

Jr 1T ot 18 hours

Set disrlay to "--"
Setl Consumer Mode

Urdate = 168 lines
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28C4 AF
2685 ©El4
268C7 ED?E
26C9% A7
26CH 266%
26CC ©C
2ech 79
26CE- FEi&
28Do- 2863
2602 13F3

26D4  1EB1
2e8be 21EF23
28b3  18et

2608 FD21EZ20
28DF  C3e421

20EZ 1204
28E4 4E
Z8ES  So
2GEG  aBdF
286E2  J1iCesF
ZBEE  3EGS
28ED  D3EE
ZBEF 211426
28F2 7C
28F3 EDsY
28Fs 7D
26Fe D360
.26FS AF
26F3  D3GF
Z28FE  EDSE
26FD0 FE
ZOFE  1é@1

21898 CDCFZS
2143 F3
2164 D3
2165 7H
2188 A7
2167 268E
2183 7B

216A A7
2188 2861
2160 DS
216k 1EG2
2118 GEFF

2112 21EF23
2115 183e

2117 ©E8E
2113 D3
2118 FB

@790
@731

@732 R20CY

6793
@734
G735
@v 95
Vv
@v3g

@21
acie
VRS
az24

6325

@326
s
ke 1

6323

6223

6330

8231

@232

oY
BE33

8s34
B335
338
o7

[ 3 )
@238

2T

[=tv]
8246
63241
@242

8343 RZ117

G344
8345

@340

<

Chiz

284 ASSEMBLER version 82.15
oard tezter 4.29..20

#OR A
LD C.KEVE
IN A, (D
AKD A
JR HZ ., A2E04
IHC C
LD R.C
CF KEY3+1
JR Z,Az80E
JR AZBCT
stuck hkewboard kew
LD E.1
LD HL, T23EF
JR RZ2147
Tezt RAM al 4FBE - 4FFF
LD IV.T26EZ
JFP R2164
JE RZGES
DE 7&
DE &B
DU NORMEM+324@
ch screen interrurtzs
LD SF.BEGRAM-&
LD A8
ouT CIHMOD) . A
LD L. T2614
LD A:H
LD I1.R
LD R.L
ouT (INFBK2,.R
a0k A
ouT (IMLIH)Y A
M 2
El
LD D1
CALL 29CF
DI
LD A.D
AND A
JF HZ,RZ2117
LD H.E
RHD A
JR HZ,RZ117
Exg
LD E.Z
LD C.8FFH
LD L, T23EF
JE R2147
LD C,&aH
EI

e LI ER TY L 1

L 11

e wa

“e

L1}

we Wu L1} e we e

L1}

L 1)

PARGE 604

Ernzure no kews stuck
Have a stuck key
Chech all celumns

Kewboard has no stuck kews

Error Code 1

Set interrurt mode
Initialize irterrurt routine

Interrurt on line @

Delas

1768 ceconds

Muzt have gotten screen int.
Secondsz

Muzt have dotlen ccreen int.
Error 2 Screen line Int. err.

Info bute = blank
Where to continue teszt

Set loo# counter



CROMEMCC CDOS 226 ASSEMBLER version 62.15
BALCHECK Bally Board tester 4-2%9.86

8347 ; Start reretative tects

8248 ; Checksun checl ROMs
Z211E Blesaz 62439 R211B LD BC, 2648
211E z2iGegg @356 LD L, SCREEN H
2121 FAF Bas1 AZ121 “OR A H
2122 86 @252 A2122 RDD A, (HL) 3
2123 57 @es3 LD D.A
21247 -23 8354 INC HL
2125* éb 8355 DEC €
2126 26FA 8256 JR NZ.H2122
2123 @5 Bes? " DEC B
2129 Z26F7 @352 JR NZ.A2122
2128 TR 8553 LD A.D
212C FEFF B366 CP GFFH
2128 268H Gast JE NZ.RZ13A H
2136 Bleses @882 LD BC, &aeH
2133 7C @as3 LD AH
2134 FEZE @354 CF [FIRSTC+2G43] SHR
2136 2812 @285 JE Z2,R2141 ;
2138 138EY geEs JE A2121 H
@Re7 3
2138 1EG3S @383 RZI3A . LD E.3 H
2130 7C @363 LD A.H
2130 De@l Bave SUR 8
213F 4F as7 LD C.A
214 z@B2 @ave JE HZ,H2144
2142 GEAG av3 LD C,6a8H H
2144 214R21% 8av4 AZi44 LD HL,HAZ14A H
214y  C3Eez3 @asvs AZ147 JF A23EE
@zve ;
@Bavy 3 Tezt RANM
214 F3 B3va AZi4R DI
214E FDz15121 BavI LD IV, T2151 H
214F 1313 gasE JE R2164
@331
2151 18G4 @332 72154 Jr HZ157
2153 4E 8233 DE 78
2154 Sa ec24 DE s
2155 @o4F 8235 DU NORMEM+3340
@338 ;
2157 FE @237 AZ1S7  El
2152 FD21SEZ21 @332 LD IV, T215E ;
215C  1a@é @s23 Jr ARZ164
@296
215E 1888 @231 T21SE IR A2ice
2168 3F Ba32 DB 63
2161 4F @333 DE 79
2162 06B406 @334 Dl HORMENM
8235
@83c 3 Memors test routine
2164 ©GEGG 8237 R2164 LD c.a
2166 06e61 8232 LD B.1
2163 FD&&aEs @393 A21628 LD H, (IY+5)
2168 FD&EGY 9760 LD L, (IY+4)
216k 76 @361 RZI6E LD (HLY,E
216F 7E @982 LD A, CHLY

2176 A8 @363 ®OR B

PRGE @

o
o
an

4

Start with Jow wmemora
Initialize chechksum
Accumulatle checkeum

Checlksum bad

8
Done with checksum test
Do nesxt checksum

Error 3 ROM checksum err.

"~@" on disrlaw
Where to continue testing

Test 4F@E - 4FFF

Test 4v0@ - 4EFF



CROMEMCO CDOS 238 ASSEMBLER vercion 82.15 PRGE Gaas
BALCHECK Eslly Board teczter 42930

2171 286¢% 8364 JE 2.R2179

2173 Dbzivszl @3as LD IH,A2179

2177 124k @365 JR 21C4
@367 ;

2173 23 @9@3 HZ179 INC HL

217/ 7C @383 LD A:H -

217B FDBEG3 @316 CF CIV+3

217E- 26EE a311 JR HZ,RZ16E

21ge6- 2B 8312 A213&  DEC HL

2181 7C @313 LD A, H

2182 FDBEGZ @214 crP CIV+2)

2135 281¢ @315 JE 2,R213D

2187 VE gais LD H. CHL

2122 R @317 ®OR B

2183 2288 @312 JE 2.A2191

2188 DDhz1z121 @319 LD I¥.A2191

218F 1833 @326 JR AZiC4
@321 3

2191 78 @322 AZ131 LD A.B

23192 ZF @323 CPL

2193 77 1324 LD (HLY,HA

2194 HE @3Z2o KOR C(HL>

2195 Z8E% @ga2d JR Z,R2126

2197 Dhzisezl Y LD IW.A21G6

2138 1827 @3z JE AZ21C4
@327 ;

213D 23 @22 A2130 INC HL

212 VC SRS LD AR:H

219F FDREEED @332 CF CIV+43D

21R2 284k 333 JR ZR21ES

21R4 738 @334 LD R.E

2i8s 2 @335 CFL

2185 HE CERA HOR (HL>

ZIA7 2285 @337 JR Z AZLAF

ZiA% DLZiAFZ1 @3zs LD IX,AZ1AF

2iAD 1815 EERE JER H21C4
@34 ;

Z1ARF fAF @241 AZIAF  RKOR A

Z2ipe 77 @342 LD (HLY.HA

Z1Bt  1SEHR @343 JR A219D
ga44 ;

2183 CEBZ@ @345 AZIB3  5LA B

21BS 3@kt @346 JF NC.R21e8

Z2iB7 79 @347 LD H.C

2iB3 A7 @343 ARD H

2189 ZzBB2 @343 JR NZ,H21BD

21EB FDES @3sa JF CIWD
a3l

218D 1EG4 @352 RZ1BD LD E.4 ; Error 4 RAM error

21BF 21C3z1 @353 LD HL.ARZ1CE

21C2 184F B354 JE RZ213
@355 ;

214 El @358 AZ1CH OR C

21CS 4F @357 LD C:A

Z1Ce DDE9 @353 JF CIHD
gase
g3l ;7 Shifter tezt



CROMEMCO CDOS
EALCHECK Ballw

21C8
21CC
21Da
21D1
21Dbz2
21D4
21D5
2107
21D8
2109
21DA
210D
21DE
210F
21EZ2
21E3
21Ee
Z1E7
Z21ES
21ER
Z1EC
Z1EE
21F6
Z21F2
21F3
21FS
21F¢
21F%9
Z1FB

S G G 5 G
ol RS KR R

-
2229

222AR

FD211662
DD211643
AF

4F
@gcal
79
p3aC
fAF

67

6F
FD7Y76a
78

65
FD77aa
ARF
FD7¥vE1
73

H?
2368
CE1D
CEIC
CB1D
CE1C
3D
28F%
DDYEGE
ED
2613
DDYEG]
EC
28Eh
CBl16
ZacF
73

3C

4F
FEG4
26
i8a7

1EBS

211522

- 1833

3E4E
ac
11164¢
214R22
6E61
79
FDv7ew
1A
BE
261H
23
CBZ21

IV, 2664

I¥, HORMEM+ 2884

A

C.A
B.1
R.C

(MAGICY.,A

A

H.A
L.R
C(I¥.R
R.B
L.E
(IV):A

H
(IY+1),H
H.C

Fa
o
n
an

TxXXrIIrNIx

HZ.R21ER
AL (T

L

HZ . RZ2Z8E
A, (In+1D
H

HZ, RZ26E
E
NC,R21D4
A.C

A

C.H

NZ.AZ1DZ

AZ215

A, 6108466668

(MAGICS. A

DE . HORMEM+26E4

HL, T224H
C.1

R.C
(IV).A
A. (DED
(HL>

HZ, 2243

HL

286 RASSEMELER verszion 62.15

Board tester 429780
@361 Az21Cs LD
g2 LD
@363 #OR
@984 LD
@385 AZ102 LD
@366 AZ1Db4 LD
@957 ouT
@o8s Pt
@952 LD
8976 LD
@371 LD
8372 LD
@973 LD
@974 LD
BaIva %0R
@Ive LD
EI77 LD
@37e RHD
@379 JE
@328 AZ1IER  ERF
@321 RF
@332 RR
B3a3 FE
@334 DEC
@335 JE
@328 AZIFS LD
@37 cP
@IzT JF
@wa9 LD
@326 CF
@331 JR
@932 RL
@333 JR
@334 LD
@335 INC
@336 LD
@337 CF
a3z JF
@339 JF
iaea
iel A226E LD
1662 LD
1863 R2213 JR
1663 ;
1685 ; Florrer teszt
laas AZ21S LD
1@av ouT
1@&s LD
1663 LD
16186 LD
1611 R2221 LD
1612 LD
1613 LD
1614 CcF
1a15 JK
101¢ INC
1617 SLA

C

A1} ve

A 1]

e L1}

e We

e

LT

e e Yo by -

.

L 1)

e

L 1)

FRAGE @oea?

Init shift count
Set shifter

Exrected first bute

Exrected first bgte

Jr if shift = @

Shift prorer number of times
Pick rezulting RAMN dats

Shifier error
Second resulting buate

Shifler erraor

Stare ratiern left 1 bit
Keer {raing

Dorie 8 rFalterns

Jr if not all shiftler cete

Error S Shifter error

Set florFrer

Write is

Bad Flor



CROMEMCO CD

— e

Us

BRALCHECK Ealls Board tezter 4..23-8¢

e
24’04.

2239+
223
223C
223E

2246
2241
2242
2243
2245

2248

BRI RS R MO B
[l NN O N N
Aenanench en
AVOR T RS B AR A B - N

N AR NN NN
OO QO Q- (O

MR R R R R
162 WD 0T B

36F3
CE19
79

2F
FOv7e0
1A

BE

- 2067

23
CB39

"36F2

131A

73

2F

4F
1E67
215H2Z

1847

4@
8@
1@
26
uq
az
€l
@z
FD
FE
Fv
FB
DF
EF
7F
BF

SEas
D3aC
AF
4F
S
218026
D315
6564
7E
FO77es
FDVvel
DhVEGE
BA
2617
DDYEGI
BR
2611

-
=
&

jaig
1819
1626
1621
1622
1623
1624
1625
182¢
1827
1628
1624
1634
1631
1632
1633
1634
1635
1836
1637
16358
1633
1a4¢
1641
1642
1643
1644
1845
184¢
1647
1645
1649
1656
1a%]
1632
1653
1654
1635
1656
1657
1853
1855
1650
lasl
las2
1863
1654
1655
1655
1657
1683
1653
1676
1671
1672
1e73
16v4

JK
RR
LD
CPL
LD
LD
CcP
Jr
INC
SRL

@ ASSEMBLER wersion 02,15

NC,R2221
c
A.C

(IVJ,R
A. (DED
(HL>
NZ,A2246

HL. H2Z3A
AZZ231

Fected Tlorrer ratlerns

leneaEeE

11111181E
11111110E
11116111k
11111611k
11611111k
111a1111E
G1111111E
16111111B

R.8
(MAGICO.A
A

C.H

D.A

HL, T2B8C
(HPANDD . A

‘B.4

A, (HLD
CIY3.R
CIV+1).A
A, (1D

D
NZ,H223C
R, (Ix+1)
D
NZ,H223C
HL

Ve Wy we

“e

e

e Wwe Sa

e

PAGE Gaa2

Do all 8 bits

Shift back to Hi bit

Write B¢

Bad flor

Do &ll 2

Error 7 Florrer error

S5et Exrander

Exrard M. S. nutble
Exrand L. S. nubble
Resulting data

Bad esxrand

Bad exrand



CROMEMCO CDOS 288 RSSEMBLER wversion 62,15 PAGE @eav
BALCHECK Bally Board tester 4..23-30

227C 1GER _ 1675 DJINZ 2288
227E 7H 187ve LD D

A
A
227F Ce3S 1a7v ADD A
2281 o7 1678 LD D
2282 78 1673 LD A
2283 (oS 1626 ADD A
2285 4F 1@zl LD C
2285 FE14 1832 CP 14H

2238~ 2608 1a33 JE HZ, 2264
228R 1867 1G34 JE A2292
1635 3
223C 1El1Z2 1E36 RZ23C L E,12H ; Error 12 ExFander error
228E 219322 127 LD HL.R2233
2221 1838 1G5z RZ2231 JR RZ2CE
igza 3
1898 ; OR/E0R wite, ORZHOR Irtercert tezt
2233 ZElG 1631 R2233 LD A, 164 ; Set Tor OR write
2295 CDCEZZ2 1@aaz CARLL A22CE
2233 CDE3ZZ o 1e3a CALL RZ2E3
2298 FE@l 1634 CF 1
223D 221C 1635 JR 2. R22BE ; OR write error
229F  FE®2 1632s CF 2 -
22A1 2214 1&37 JE 2, H2ZET ;3 OR intercert error
22/ 3EZ& 1833 TZZRZ LD A, 264 ; Set for HOR write
225 CDCEZZ 1693 CALL R22CE
22R3  2C 1iGs INC L
22R3  CDEZZZ 1iGt CRLL 22E3
Z22AC FEGI 1162 CF 1
2ZZRE 2312 1183 JE 2, R22C2 3 HOR Write error
22B8  FEBZ 1164 CF 2
22B2 2812 11g5 IR 2 R2208 5 WOR irtercert error
2284 C33RZT 1135 JF R233R
1167
2287 1E1& 11682 ARZZET LD E.lgH : Errar 16 OF intercert err.,
2283 138Gz 11@9 JE RZ2ZED
111¢ ;
22BE - 1EBS 1111 RZ22EE LD E.& 3 Error 8 OR Write errar
228D 21R3Z2Z 1112 R22eD LD HL . T22R3
2208 1369 1113 JE R22CE
1114 ;
2202 1E@3 1115 R22C2 LD E.3 5 Error 2 MOR Write error
22C4 13262 1116 JFE A22CE
1117 3
2206 1El1 1118 R2208 LD E.11H 3 Error 11 WOR irdercert err.
22C8 213823 1119 AZ2CE LD g HIY S VERARA
22CB C3EE6Z3 1126 RZ2CE  JF 23EE
1121 :
22CE D38&C 1122 R22CE OUT (MAGICH. A
2208 DE&3 1123 I A CINTETH 3 Clear intercert statuz

2202 216481 1124 LD HL.184H
2205 AF 1125 70R A
220 57 1126 LD D,
227 SF 1127 LD E
22D 4F 1128 LD C
22D3  €&F 1123 LD L
22D Bou4 1136 LD - E
22LC €9 1131 RET



CROMEMCO CDOS 286 ASSEMELER verszion G2.15 PASE GaIGE
ERLCHECK Eally Board tezter 4..29..20

1132 3
220D 3E61 1133 RZZDD LD TR ; Write error
22DF €9 1134 RET

1135 3
22E6  3E@2 1136 R2ZEE LD
22E2 (9 1137 RET
11353 3
22E3° CD3323 1139 A22ES  CALL RZ333
2286~ CD3323 114@ CALL HZ333
2289 CD3323 1141 CRLL A2333
2ZEC HF 1142 7OR A
22eD BD 1143 . CP L
ZZEE 26054 1144 JR HZ.R22F4
22F6 VR 1145 LD A.D
2ZF1 Bl 114¢ Or C
22F2 1862 1147 JE AZ2Fe
1148 3
22F4 VR 1143 R2Z2F4 LD

b ]
b

; Inlercert error

R.D
22FS HE 1154 noR C
Z22F¢ DDEEG: 1151 RZZFEe  CF (1Mo
Z2ZF3  2G6EZ 1152 JR HZ,RZ2Z20D ; Urite error
2ZFBE T3 1153 LD A.C
2Z2ZFC AV 1154 AHD A
22FD 2387 1155 JE 2. R23ES ;8 ourile = no intercert check
22FF DEG= 1155 IH A, CINTET: ; Get irdercert slztus
2321 EBE 1157 CcF E
2362 z2ebo 1152 JE Wz RZZER ; Intercert ertaor
23688 1805 1152 JR FZ36E

1legt 3

22ac  DEGS 1161 RZ23GS IH OINTSET

2388 B 1162 CF

2363 2ebhs 163 JE 2 AZZER 3 Irtercert errov
2388 79 1164 AZ3GE LD C

2380 84 1165 ADD +H

2360 4F 1164 LD R

233E  1eD3T 117 DINZ 22E3

2316 @a1ae64 1163 LD . 40684

2313 CBIE 11e% SRL
2315 CEZ24 1176 St

2317 CEZ24 1171 SR
2319 3eca 1172 JE

231 CBi4 1173 FL

2310 TE - 1174 LD

231E HY 1175 AN

231F 2864 117 JR NZ.R2325
2321 1EB%E 1177 LD E,G3H

TTTZTETMODODD =D

2323 1882 1178 JE RZ3Z7
1179 3

2325 CE3E lige RZ325 SRL E

327 7R 1181 RZ32Y LD H.D

2328 G655 1182 ADD A.SSH
232/ 57 1183 LD D.FA _
2328 ©lesng 1184 LD BC. 4GEH
232E  1E8= 1185 LD E,&5%H
2338 3sk1 1185 JR HT, RZZES
2332 €3 1137 RET

1182 3



~

CROMEMCO CDOS 236 ASSEMELER vercsicn @2.

BALCHECK Ballw Board tezter 427233

~
2333
2336

TG
L3557

233

233¢C
233E
2340
2342
2344
2345
2348
2347
234
234C

234E
2356
2352
235

2355

STED
QN D )

235A
2335C

235k

235F
, o=
2360
2362

2354

0y I P

Y T0 oG P

A G4 4 L

Dhv2en
FOv166E

ca

BcFF
DEsE

* DEAF
" BE1d

EL?S
A7

C2C823

ac
v
FEi14
26r4

DEi4g
DE1S
DELE
DE1Y
BEIC
EDTE
FEFF
a7l
ac

73

FEZG
28F4
i@Dhs

GoFF
JEeu
D3&z
72
PRATIY
D3&4
D3ai
D3gs
382
D3as
D3e3
a7
k14
399
3ECS
D36A

Se

21DEZ3

esaz
BEGE
EDEZ

21023

@ses
gE1s
EDE3
SEFF

1183
1136
1191
1132
1193
1194
1125
1138
1137
1132
1133
1282
1261
12e2
1263
1264

1285 3

1285
127
1283
1257
1216
1211
1212
1213
1214
1215
1218

1217

1218
1213
1228

1224
i)
e L

1223

1224

1225

122¢%

1227

223

1223
1234

231
1232
1233

1234

235
1236
1237
12332
1233
1244
1241
1242
1243
1244
1245

LT}

LD
LD
RET

LD
IK
IH
LD
IK
RML:
JF
INC
L
CF
JR

IH
IH
IH
IH
LD
IH
CF
JE
INC
LD
CF
JE

DINZ

1ee outeul Forls

LD

T
ouT
ouT
T
QuT
ouT
LD
ouT
LD
ouy
LD
LD
LD
LD

OTIR

LD
LD
LD

OTIR

LD

Ik D
(I, e

; Tritter Jowztick teszt

B.255

R. (MERFE
A (HORAF>
C, sWE

R, (C

A

NZ, f2308
C
R.C
RS

HZ.R2342

» CKENED
» CEENTLS
» CKEN2)
s KKENS)
C.raTe

Jm (s s o e

AL

EEFH

HZ.HZECF

AL C
FOTI41
12, R2T5E

IR
[N L

B. 255

.G
KCOHTK2 LR
R.E
(COLERD,R

(COLEL2.h
(COLIRM A
(COLIL) R
(COLZRY R
(COLZLY.A
(COL3RY.A
(COL3LO R
R.26

H. 1@de2
(MEREL Y. A
bL.E

HL, T23DE
B.&

C. COLEx
HL, 7230
B,

C. ZHDE®

A, 8FFH

FASE oa1d

Clear feedhzchk reziziers

Ervrar 13

Ervrar 14

Set consumer mods

; Color multirle rort

J Sound multirle o



CROMEMCO CDO5 286 ASSEMBLER verzion €2.15 PASE @12
BRLCHECK Bslly Board tezster 4.29-36

2397 D317 1246 ouT (UOLHD LA

233C Date 1247 ouT UOLABY . R
239E D314 1248 ouT (MIERAS LR
23A8 7R 1243 LD R.D

23A1 D3la 254 ouT (TOMMT LA
2383 D31l 1251 ouT {TOHERY A
23RS D312 1252 ouT (TOMEED . A
2387 D313 1253 ouT (TOHEC) . R
2383= D315 ' 1254 _ o MOLCH,.A

Z3AB° 42 1255 LD B.D

23AC° 16ER 1255 DJIHZ R2358
Z3R8E F3 1257 DI
2349F D3 1253 A
2388 79 1253 LD R.C
231 CETF 12ei BIT v.A
2383 2C06R 1261 JR ZHZ3EF
2385 8C 1262 IHC C J Increwsnt loor counder
23ps 79 1263 LD g.C
2387 FE&4 1264 cr S4H
233 2688 1265 JR NZ,R23C3 3 Hot dons
2Z3BE D3 1265 Exs ;5 Doz with tezic
238C FEBE 267 EI
23BD 18FE 1262 RZZED JR HZ380n 3 Hans
129 3
3BF A7 1276 R23EF  RYD ] ; 0.7=6 and 68 not B
23ce 2601 1271 JE HZ.R23C3
2302 ac 272 IHC C
233 D3 1273 R23C3 ERM
2204 FE 1274 EI
23C5 C3ikzl 1275 JF F211E ; Stari tezte ower
1276 3
2302 1ELS 1277 R23C8 LD E.13H ; Error 13 Trigger Josziich
Z3CH  214E23 1278 LD HL . TZ34E
230 181y 273 JR HZ3ES
C1286 2 ,
23CF 1E14 1221 RZ3CF LD E:14H ; Error 14 Pot Errov
2301 2165823 1282 LD HL, AZ352
2304 181G 1283 JR H2ZEs
284 ;
1225 ; Sound rort uvalues
2306 48 1226 72305 DB 424 5 17H
2307 44 287 DE 44H ; 1eH
2303 34 12383 DE 34H 5 154
2303 e 233 DE g 14H

23DA  FF 129G DE @GFFH
230E FD 291 DE aFDH .
23DC FS 292 DE @grsy
230D FS 233 DE @ray
234 ;
12395 ; Color rort values
23DE DB 1235 T23DE  DE GhEH

134
12H
11H
16H

e ba S W

L1

H < r
Z3DF 92 297 DE 92H HI
Z3E6 49 292 DE 43H ;@3
231 66 1233 DE @ H <O
23E2 DB 1364 DB @hEH H G
2383 92 1361 DE 9ZH HI
23E4 49 12482 DE 49 HE G



CROMEMCO CDOS 288 ASSENME

BALCHECK Bally Board te

23ES 68 1363

1364

1363
2386 F3 1385
237 D3 1267
23E8 79 1393
233 D2 1369

23ER"-ECEF
23EC= AY

1316
1311

23ED” 285G 1312
23EF 7B 1313
23Fa  D3FF 1314
23F2  21F7Z3 1315
23FS 1839 131

1317
23F7 73 1318
23F3 D3FF 1312
23FR 21IFFZ2 132
23FD 1831 132

1322
23FF  3ECE RYRS
2441 DIFF 1324
24a3 218324 1325
2485 1828 1328

1327
2482 SEDE 1328
246R DIFF 322
24BC 211124 13349
24@F  181F RES

1332
2411 D3 333
2412 V& 1334
2413 D3 335
2414 212624 1338
2417V BV 1337
2418 2enz 338
241R 3ERG 1333
241C D3FF 1346
241F 1816 1341

1342
2428 3EAA 1343
2422 D3FF 1344
2424 212924 1345
2427 1847 1348

1347
2423 3EAA 134%
2428 D3FF 134%
242D 21EFZ3 1356

1351
2436 1682 1352
2432 3EFF 1353

2434

2435

@oFF 1354
1GFE 1355

2432 I 1355
2435 Z6FS 1357
243E 15 J5R

243C  28F4

1359

LER verzion 62,1
ter 42920

DB

; Error routine,
A23ES D1
Ek
LD
"
AHD
AHD
JR
T23EF LD
ouT
LD
JR

TZIF? LD
out
LD
JR

TZ3FF LD
ouT
LD
JR

—f e
[N
£
Y]
i)

LD
ouT
Lk
JE

—f v
L
I
-
—

Exx
LD
E&s
LD
AHD
JF
LD
ouT
JE

T242¢ LD
auT
LD

JFR
T242% LD

ouT

LD
;2 Digrlag delavw

R2436 LD
R2432 LD

R24%4 LD
A243%  DJINZ

DEC
JR
DEC
JR

=4
pu(}

.
2

Erter E = erro-

R.C

FH

b o

2. R243F
A.E
(DEPLYD LA
HL . T23F7
2435

A.C
(DEFLY). A
L, TZ3EF

AZ430

R.&CEH
(DEFLYS.H
HL . 72462

Rz436

R GDEH
(DEFLYY LR
HL.T2411

Fi2435

A.E

HL.T2426a
]
HZ,R241C
A, aroH
CDEFLYS LA
R2434

A, &894
(DEPLYY LA
HL.T24239

A2434

R, BRAH
(DEPLYY LA
HL . T23EF
routine
D.2

A, 255
B.255
A2438

R
HZ,R2434
D

HZ.R2432

L 1]

L1

e

e

e

e

FPASE BG13

an
code #, C = error dsts

Send error code

(1] HE i

" LF, [

" _Gn

Circle back for error

rerovt



R version €2.15 FR5E @Gial4

CROMEMCO CDOS Z8® A
CE r 423,86

BALCHECK Bsllw Boar

o m

L
t
243E ES 356 JpP (HLO

243F FB 1352 R243F EI
2446 ES 1353 JF (HLS



CROMEMCO CDOS 2

BALCHECK Bsllw

2441

24E3
24EE:

24CE
24C3
24C8
24C3
24CC
24CF
24D2
2405
24D8
24DE
24DE
24E1
24E4
24E7
24EH
24ED
24F @
24F3

454ES452
28342044
43475420
43455200
52454144
26414444
520
57524354
45284144
445203
454ES452
26322044
43475428
43555200
52454144
2BS@4FE2
543
57524954
S285H4F
e
53545254

28414444

454E5452
28322044
49475426
44415441
o
2535445
28544F 2

e e
Erosd'Ing

4540

4

364530
364E3D

313a3h
J13430
313230
313330
313430
313530
313520
J13730
22028
314330
214430
314530
314670
22474F22
26544F 26

S2554E6n

-y
RYKS

374

1375

1376

7
o
R
SO
Ll
13773
-
1336

e
1321
T
ot e
e d
J23

1334

e 1 =
oo

1325
1337

- e
et

1322
1336
13391
1322
1393
1324

1335

LER wverszion 62,15
ter 4723720

T245%
T247¢

T24E3

TZ4ER

H
72408

T24D2

bE

DE

DE

DE

DE

bE

DE

DE
DE
DE
DE
Do
DLE
Do
DE
DE
DE
DE
pe
DE
DE
DE
DE
DE
8]

ENTR 4-DIGT HZW/, €&

‘RERD RDDR. @
‘WRITE RDDR".@

ENTR 2-DIGT HEX/.@

“RERD PORTY .G
“WRITE PORT .6
“CSTRT RDDES .G

“EMTR 2-DIGT HEX- .8

‘DARTH" . @

“BYTE TO WRITE . @

Tk, @
Tk, B

“GE="
“@F=*

rd rd

“1@=
“11=
712=¢
713=
’14="
715=
‘€=
717=
“10=
#1p="
71E="
‘F=
7 n G’:! n Tc‘ RL’!; K4 . B

PRGE

ez1s



CROMENMZO CD

BALCHECK Ballw Bosrd tezier 429730

258E
2346k

238F

2516

2512

2514

2315

2516
2516
2317
2518
2513
251R
251k
251D

251E
251E
231F
2528
2321

2522

(o R e e RN R IR o OO

[ N SN G O O DG N

AF

D364
D&
D3&3
JEOF
SXACH|
Daaz

D3G=

FF

-

R
éq
32
@c
S124
Cc39

FF

e
-

@4
28
ar
6e24
C9

FF
35
64
2
6
9524

FF

k4
o

24FF

14334
1413+
1414
1415
1418
1417
1413
1412 R2Z51¢
14264
1421+
1425
1428
1427
1422
1423
1436 2
1431 R2SIE
14324
14373+
14=7
1475
1433
144&
1441
1442 ;
1443 RZT26
1444+
1445+
1443
1454
1451
1452
1453
1454 ;
1455 RZSZE
1455+
1457+
1451
14¢€2
14572
14564
1455
14654
1467+

AR
ouT
ouT
ouT
LD
QuT
QuT
ouT
SHEELK
R5T
DE
Dy
Did
e

RET

SWSELY
RET

DE

DE

DE

LE

D!

RET
SYEE
R=T

DE

DE

DE

DE

D

RET

SYLEUK

RZT
DE
DE
DE
be
b
FET

SVEEUK

R=T

DE

DE

DE

DE

Dl
SYSSUK
R=T

DE

% ASSEMELER werzicon G215

GEHERARL USE =SUBROUTIMES

H
(CLall,R
(COLARY A
(HORCED) . R
A.GFH
(COLIRD,A
(COLZREDLR
(COL3Ry.A
FILL

J5H
FILL+1
HORMIHM
4eic

&

STRDIS
Ty
STRDISH
4

s
@G | A
T2451

STRDIZ

35H

STRDIS+]

O N N
| IR ]

|

e}

(v

[Ka)

a9 .

115 -

[ S

STRDIS
3e4
STRDIS+
4

46
@Oa ] 1 GGE:
724495
STRDIS
3eH

STRDIS+1

H
H
H
;5 52t colore for crecisl routines
R

e

PAGE @GaEle

“ENTE 4-DIGT HE:X-

“RERD RDDRS

3 ENTR 2-DIGT HEX’

“EMTR 2-DIGT HEX-



CROMEMCO CDOS 28
BALCHECK

2537
2538
2539
233A

2530

253D
Z53F
2543
2543
2544

2545

2548
254¢
254B
234D
254F

MM RN A R R
nananen enen
¢ O RN N -

nen
N I I N Y Il IV IRV IR RN |

=

ten

AR RN
1D C

S

-J

a4
32
ac
HAZ4
Ccs

ateC

bhziebez

FF
32
o

FEGA
FR4DZS

SZeCHF

FF
43

Ga2e
FE13
2GFE

]

P I =

FEi@
261
AF

FE14

] -
F2&E25

47
CD4e2a
El
£}
Co

FS
A7
26459

FF
35
43
46
6C

BS24
1867

2 ASSEN
Eszllw Board te

1471
1472
1473
1474
1475
147¢
1477
1478
1473
14324

421+
+

1452
1455
1457
1433
1437
1436
1491
1432
1453
1494
1435
1475
1437
1473
1437

1588
1569
1518
1511

1 [

L
1513
1%14
1515
1531
1517
1513
1519
1528@
152
1522

o232

o924
1525

1526+
1'—""}'}.‘.

[y
1531
1532
1533
1534
1535

1535

=3
<
-

v mabhle to

1\ e e e

ERE verzion 62,15
er 4,27./30

DE 4
DE S
DE @
D! T
RET

; Disrlag character in B
LD C,aeeal 1600
LD naFHTEML

SWETEM  CHRDIS
R5T RASH]

DE CHRDIS
RET

CF i@
Je M.R2540

RDD A7
RDD H.7@’

RET

PUSH  DE
FUSH  HL
LD A 255

LD (TIMOMIT LR

SYIIUK  SENTRY

R=T 3=H

DE SEHTRY+1
D TZ2Ea%3

CF SHND

JR HZ,R2SET

LD f.E
CF 1¢

JE L TN
PARIS A

CF 26

Jp F,RZES5E

LL E.HR
CHLL AZS4E
FOE HL
FOF DE
RET

e

LX)

FSTI1 baote

LY

e

n wa

FRS5E @el1v

“BYTE TO WRITE”

Urmecessarw instruction

Coild be

4 min 15

Uait for

" l_l:l

1

o 4 hex digits Trom kegrad.

digits

PUZH AF

RHD H

JE NZ.RZ5T
SysauK STRRIS
R5T a4

DE STRDIS+!
pc 72

DE V@

D= Gideich B Ruici=s

Dl T24B2
JE R2SES

JE C.,

zec Limeout

26-24

- 1-1%

Dizrlay 2 asteriche



LCROMEMCO CDOS 2
BALCHECK Bally

(4
)
20 oo

XEXERRNEN
al Qo ¢h

Py ~aend
2305

2305
2357
Z5CH
23CE
25CC
25CD
25CE

25¢C
2501
2503
2505
2506

N
25D2

FF
35

48

46

@

BEZ
216660
CDSE2S
FE18
287E
FEIS

PN S o
>
‘dEZ

114540

Cb3D2a

CDS625
FE15
28D
CDIDZS

7C

CDaE2s
FEIS
2a0n
CD3n2S
7a
Cha3za
&F
CDSE2S
FEIS
Z3E7
Cbabzs
7D

Ea

6F

Fi

C9

EFF
GEFF
16FE
3D
28F3
co

g ASSEMELER version ©2.15
card tezter 4729736

1537
15354
1533+
1543
1544
1545
1545
1547
1542
1549
15549
155
1::"-

bl
1553
1554+

crc
b b

1555

1557

1552
1553
15k

o

1552

1547
1544
1555

54
1547

PCch)
1553
1559
1576

|

=4
1572
1:ﬁ.-.‘

whs
1574

e

ot

e
1 PP
[ )
1877
1572
1573
1556
[
N ]

1382

1523

1534
555

oo
! :::'

1557
1533
1523
1598
1531
1592
lt'::'!

1534
1535

1595

RZST

A2525

2
; Fired
A25CF
RZSD1
R2SD3

L]

SWEEUK
RaT
be
DE
DE
DE
Dl
LD
CALL
CF
JE
CF
JE
WYRELL
LD
CRLL
LD
CRLL
LD
CRLL .
CF
JR
cRiL
LD
ar
LD
FOF
AHD
JR
FeT

PLZH
CRLL
cF
JE
CRL
LD
CARLL
LD
CRLL
CF
JE
CALL
LD
]
LD
POF
RET

delav rout

LD
LD
DJHz
DEC
JR
RET

TIDDT DTN

STRDIS
R :
STRLIS+1
72

7@

aaanl {eap
TZ4EE
HL. @

R2553
24

2 A25CD
21

2, Qe DL,

&) Tty

DE.72.76@

DE,7& SHL 2+4{72)

AZE30

ol

A.E

H28E3
H.H

2SS0
21
-

v ] x4
JHESTD
Prioted o
Lo

H

FH

1~
o x}
[
n
mn

kN

“n

"

b
L

-
m

el b3

ool %
2

[N
0 O N 0

[y}

4

NITFIDDMNDD
N
=

-

2, H257E
AZS3D
A.L

B

L.A

A

e

“a

e

“e

e e we

LY

* ekpick

"GNY kew

"CE" kew

]l B bwe 18
Firel matble

ncpn kﬁu

Secand rrathle

Mul A b= 16

"CE" hew



CROMEMCO CDO= 283 RSSEMELER verzion G2, 15 PRGE @219
BALCHECK Bslly Board tester 4-23-8G

1597 ; Srecial roulins i Memors Fead Rouline
2303 CDFF24 1593 AZSD3  CALL RZ4FF ;3 5el colors
250C CD1e25 15339 CRLL 2518 ; "EWTR 4-DIGT H=:
25DF  CDIEZS 16649 CARLL HZGIE ;3 "READ ADDR"
25E2  3EGi1 1641 LD B3 ; Gel 4 digile

234 CDP125 1682 cALL R2S?1
Z5EY VE 1e@3 AZEE? LD A, CHLD

23E8 18FD 1664 JR R25ET ;3 Loor forever
' 18665 ;
1685 2 Srecial rouline 2 Meticrs Write Rouline
2Z3ER CDFF24 1667 AZEER CRLL R24FF 7 Set colors
23ED  CD2EZS . 188z CRLL R252E ;3 "ENTR 2-DIGT BYTE TCO WRITE"
23F6 HF 1643 SOR A ; Getl 2 digits
23F1 CDP125 161 cAaLL RZST
25F4 ES 1611 PUSY HL 3 Saue
25F5 ?C 1612 LD A.H
25F¢  D3FF 16132 oy (LERLY LR ; Pul dizits on dizrlaw
25F8 CDCFZzS 1614 CARL RZSSF J Delaw
2S5FBE  CDFF24 1615 CRLL RZ4FF ; Clear screen
23FE  CDI&ZS 1816 CARLL R251E ;5 "EMTE 4-DIGT HEW"
2661 1617 SYSEU STRDIS
2681 FF 161a+ E=T J9H
26682 I35 16124 bE STRDIS+!
2643 @9 1623 DE 4
2664 32 1624 DE 5
26@5 @ 1625 DE BEs] 1800
2686 SE24 1826 [l T2458 J “WRITE RDDRES
2e@z 3Egt 1627 LD A1 ; Get 4 dizits
28GR CL7125 1628 CAL FZE71
2e8D  Cf 1623 FOF B
286E Ta 1636 R2eE LD (HL)Y,E
26GF  1E8FD 1231 JR R2&BE ' ; Looe forever
1632
1633 ;7 Srecisl] routine 3 rewl Ford Fesd Foulins
2c1l CDFF24 1634 A2611 CARLL Fi2d4FF ; 5=t colars
2614  CD2&ZS 1635 cALL AZ52E ;3 "EHTR 2-DIGT HER"
2617 1635 SWES ZTRDIS
2617 FF 1637+ E=T 354
2618 35 1632+ pE STEDIS+Y
2619 G4 1642 DE 4
2618 32 1643 185 o
2ciB  ac 1644 DE geaa] (&R
2610 P&24 1645 Dul T247¢ ;5 “RERD PORT”
261E FAF 1645 woe R
Z28iF CD712% 1647 CRLL R2571
2622 4C 1843 LD C.H
2623 EDPZ 1649 R2E23Z IN R. (O
2625 18FC 165G JR RZE23 J Loor Torever
1851
1652 ; Srecial Routine 4 Outrul Port Write Routine
2627 CDFF24 1853 R2627 CALL F24FF ;3 Set colors
262A CDzezs 1654 CALL R252¢ 3 "ENTR 2-DIGT HER"
262D 1655 SWSSU STRDIS
262D FF 1655+ R=T 32H
262E 35 1657+ DB STRDIS+)
202F @4 16s1 DE 4
2636 32 1652 DE S0



CROMEMCO CDOS 282 R3SEMELER vercion 82,15 PRSE @u2e
BALCHECK Bszlly Board tester 4..23-Q2

2631 @aC 16573 DE aanz 1e8E
2632 8B24 1654 Dt T24283 ; “WRITE FORT”
2634 RAF 1655 #OR R
2635 CD?125 1654 CRLL H257
2632 ES 1657 Fus4y HL
2633 7C 1652 LD H.H
263F D3IFF 1653 auT (DSPLY) LA
263C CDCFZS 1676 CRLL RZSCF
263F  CDFFZ4 1671 CRLL B24FF
2642 C(CDZEZS 1672 CRLL RZSZE 5 "ENTRE 2-DIGT EBYTE TC WRITE®
2645 HF 1673 AOR R/
2646 CDV125 1674 CRLL R2571
28643 (i 1675 Po= B
2648 48 1676 LD C.E
2c4B  EDEY 167V RZ2eqE OUT ). H
264D  1&FC 1672 JE RZ&E4E
1672 3
1858 ;7 Srecisl Foutine 5 Mztiorw2 Fesd and Wite Rouline
264F  CDFF24 1651 RZG&4F calLl HZ4FF 3 Szt colors .
2652 CDZE2S 1652 CALL RZS2E ; "EMTE 2-DIGT EYTE TO WRITE"
2655 FAF 16493 N = A 5 Gel 2 digits
28655 (D725 1854 CALL R2Z5T
2659 ES 1655 FUzY, He ; Saue
2658 7C 16585 LD F.H :
2658 D3FF 1657 Gy (DEFLY 2.8 ; Send to dierlas
265D CDCFZS 185z CARLL R2TCF ; Delaa
205% CDFF24 1623 CRLL R24FF ; Clear soreen
2663 CD1e2S 1694 CARLL R2%16 ; "ENTE 4-DIGT HEu"
2655 CLDIEZS 1631 CRL AZSIE ;5 "RERD RDDE"
2859 JEGL 1622 LD A.1 3 Getl 4 digits
2e5E CDVIZS 1893 CRUL RIS
265k (€} 1694 FoF B
2865F 74 1695 RzesF LD (H_».E
2676 VE 1635 LD A.tHL)
2671 13FC 16497 JE AZESF ; Looe forever
1632 ;
16937 ;-5recial Fouline & Dizelaw A1l Insul Devicesz
2673 CDFFz4 1783 R2EFI CALL RZ24FF
2676 21CE24 1vel LD L, T2406 ; Labels
2679 1vez PRELL DEL4.18
2679 11@408 1763+ LD DE.16 SYL &+<4)
267C CDFEZé 176g CALL RZEFE
2c7F  21D324 1765 LD HL . T24D2 ; Lakels
2632 17@s SWREELL DE.2g. g
2682 115844 1767+ LD DE.@& sYL Z+(em)
20635 CDFBZS 1raa CRLL ARZE&FE
2682 @sg 17a3 E: AF,AE-
2683 AF 171 PRIy R
Z2E8H ©3 1711 Ex RFLAF-
2688 211628 1712 LD HL,T2eig ; S=t interrurt routinse ad-z.
26SE 7C 1713 Lb A.H '
2868F ED4V 1714 LD I.R
263y 7D 1715 LD F.L
2692 D3GD 1718 auT (INFEE LA
2694  JIEG3 1717 LD .3
2638 D3GBE 1718 auT CIMRODY A
2693 FB 1719 El



RO

Cl

CP

oo
X7
t—

A
S

oy 0 D
WGl ows TR D O O

AR NN R A
W O T (T O O O O O O O
%::OI-:D

a-

a
Lod Lo 111 00 EO W

[N S RN SO S N

N

as o o a
laa Rl a ol o ia i Qe o Jou o o}
ol T

2 kD
o

m M
AR AARRYS

26EE
2eC1
2603
2603
2605
2603
2eCE
2&CE
26CE
2601
26D3
2603
26D%
2603
28DE

(o0 CDOs 282 ASSEMELER verzion €2
C& Esllw Board tester 423723

DBl

111C32
Ch112?
DE1l

_1iic3s
v CD1i1Zv
~ Dbeiz

111045
chiizy
bB13

1110568
cbitey
bEls

116268
Ch1127
DEIG

11--'4
ch112
[51“
1iesiE
cbiizy
DELC

11:??2
chitzy
DE1D

116530
CD1127
DE1

11684x
coi127
DeliF

116550
Ch11Z7
185E

Geg3
7t
CD3IDZ5
23
16F3
7B

1726 R2e93

1721
1722+
1723

1724
172S
-

1728+
1727

1723

1723
1736+

b &1
Yol

1732

-

1733
- g

1| o5+
brie 4 -4
P

b

PR )
-

1| o

17"-?':'.:.
=

1733

)

Lo Lo

R I AT

-

»

*

g

INICY NS EEN R BN Bagy Bt ARy
I S A

nen b

=J
!
[y

ek ot Bt ot Beeh fooh ot b Bl ek el b

1754+
17;|J

1755
1757

17534

7o
176
1761
17e2+
173
1764
1765
17654
1767
1762
1763
1778
1771
1772 R
1773
1774
1775

=

1¥7e

I
SYRELL
LD

CARL

IN
YWRELL
LD
CARLL
IH
SWRELL
LD
cALL
I
SHRELL
LD
ceLL
IH
SWRELL
LD
CRLL
IH
WYRELL
LD
cALL
I
FWRELL
LD
CARLL
IH
HHRELL
Lk
CRLL
IN
SNRELL
LD
CARLL
IH
“WRelL
LD
CRLL
IH
wReELL
LD
CRLL
IN
SWRELL
LD
cALL
JR

DizF

FE LD

FD LD
CRLL
INC
DINZ
LD

" th .o

-
25
R25

Flas inFut

.15

ﬁ;(-mﬁj
DE, 22,54

DE. S :PL S+ (23
AZ71L

A, (SW1)

DE.28. 88

DE.eg SHL a+(2Z3)

AZ711

A, (5420
LE. 28, 7@

DE.ve SHL
71l

H. (ZUW3D

S T
8 RO

Dt s 2 -{"J
DE. .26 SHL &+(28)
2711

H. CKEVED
DE.185.6
DE.& SHL
HZ711
F.kEYLD
DE. 1G4, 1€
DE.1& SHL
A2V11

R (KENZD
LE.1e4,
DE, 28 SHL
AZ711

F. CKEYZ)
DE.1&4.38
DE. 36 SHL E+(169)
R271Y

f. (FOTE:
DE. 184,58
D Eu f‘U!
Fevit
F.<POTLD
DE.1@4, 88
DE,&@ SHL e+(1@4)
HZ7 11

R, (POTZ)
DE.1e4.76
DE.v& SHL
R2V11

AL CPOTZD
DE. 184,28

DE, @5 SHL

o4}

a+ciasdd

"! i

24+0164)

S+01635

o
*
P
—
Y]
T
o’

2+(104)

RZ71i1

12692 ;
Fori lables

E.3 H
A, (HLO H
A5 ;

HL
RZEFD
R.E

e e

-
hu i)
Ll
m
)
()
[
t

; Laoe forever

chiar~line
Get character
Disrlaw
Do 511 3
Gel horizomtzl

Fos

N



Pl

CROMEMCO CDOS 283 RTZSEMELER wversion €2.15 PRSE Re22
EBALLCHECYK Bally Bosrd tester 4-23-20

[N

27065 Diiz 1777 Sue 12H ; Reduce 3 char rositlicnz
2747 SF 17re LD E.F
2782 TH 1773 LD R.D ; Gel vertical rozition
27a3  Csen 1735 RDD A.16 J Imcrement ba 1 line
2ree  S? 1721 LD DR ;7 18 rixels)
278C FESH 1vaz CcP I
278E  ZBEER 1783 JE NZ.RZ2&FE ; Line 83 i< lazt line
2718 C9 1784 RET
ivas ;
1724 7 Disrlas B in ASCII
2711 €7 1787 RZVIN LD H:R 3 Save ireul valus
2V12 E&F@ 1733 AHD BFEH ;M. 50 mwbble firet
2714 @F 1723 RRCH
2715 @F 1734 RRCH
2716 @F 1731 RRCH
2717 @F 1732 RRCA
2712 CD48Zs 1733 CRLL R2545 ; Comprert Lo BECIT
271B  CD3hzs 1734 cALL R2530 3 Dizelaa
271E 7C 1725 LD F.H ;L. S, mubkle 1zt
271F E68F 1738 AHD GrH
2721 CDsaezs 1737 CRL R2548 ; Commerd to RECI
2724 CDInzS 173z CRLL RZ530 ; Dizrlaw
2727 9 1793 FET
15363 ;
1221 § Interrurl rouline for Dierlaw RI1 Imsul Devices
2723 F3 1agz RV DI
2723 ag 1263 Ex AF.AFS
ZV2R RY 1585 FHD R
2728 z8iv 1365 JR 2, R2744
2720 a2 12 “ AF.RF-
27ZE  DEGE 1387 IH A (VERAC) 5 Get wvertical Lite Fen
2738 CRIE 1&&8 sRL R
2732 1262 PNRELL DE.22.1&
2732 111cen 181+ LD DE.1¢ SYL a+{22)
2735 CDhiizv 1ait CALL R2711
2732 DegF a1z IH R CHOERF > 2 G2t horizortal Lile Pen
2738 Degs 213 Uz 2
C . 12i4 AVRELL  DE.2S.Z@
C  111C14 o215+ LD DE.2G SHL &+:{23>
N %) 8 e 1816 CARLL . A2711
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